Objectives: The present study assessed the phytochemical components, In vitro antioxidant ability and cytotoxicity of leaf extract of Ficus racemosa. Methods: Preliminary phytochemical analysis in aqueous and ethanol was carried out for the presence of phytochemical components. Of the two extracts used ethanolic extract possessed the highest phytochemical constituents compared to aqueous extract. Hence the antioxidant activity of ethanolic extract of F. racemosa was performed by several antioxidant assays including 1,1-diphenyl-2-picryl-hydrazyl (DPPH) radical scavenging assay, nitric oxide (NO) scavenging assay, reducing power and superoxide radical (SO) scavenging assay. Results: From the results, F. racemosa has been found to have the significant antioxidant activity in a dose-dependent manner and IC 50 value was 150 μg/ml for DPPH and 100 μg/ml for both NO and SO scavenging assays. Further, the cytotoxicity analysis was determined against Dalton Lymphoma Ascites (DLA) cell line and the IC 50 value was found to be 175 μg/ml for ethanolic leaf extract of F. racemosa. Conclusion: Hence, the current study attests that F. racemosa is enriched in phytochemicals and a fine source of natural antioxidants with anticancer agents and can be used in pharmaceutical preparations for the treatment of diseases induced by oxidative stress.
INTRODUCTION
Oxidative stress can damage cells as well as tissues, which therefore leads to various dreadful degenerative diseases like cancer. 1 127 lakhs of new cancer cases was estimated according to the International Agency for Research on Cancer in 2008. The global burden is may rise to 21.4 million by 2030. 2 Hence, supplementation of herbal antioxidants is necessary to suppress the oxidative stress in a healthier way. Use of man-made antioxidants like butylated hydroxy toluene (BHT) and butylated hydroxy anisole (BHA) are restricted due to their side effects. 3 Recently, various antioxidants are acquired from naturally available plants that have the capacity to scavenge free radical or active oxygen. 4 Ficus racemosa Linn. (Family; Moraceae) is used in traditional system of medicine for the treatment of various diseases. Medicinal uses of the F. racemosa are motioned in the ancient scriptures of Ayurveda, Siddha, Unani and Homeopathy. F. racemosa is a huge tropical, deciduous, evergreen tree with greater than 800 species. Aerial parts and root are often used for the management of ailments. It gives a unique fruit which is in fact an inverted flower. Antioxidant compounds such as polyphenols and flavanoids are present in F. racemosa, which are used for the treatment of various diseases associated oxidative stress. 5 Therefore, the present study is aimed to examine the In vitro antioxidant potential and cytotoxicity effect of F. racemosa leaves by several methods.
MATERIALS AND METHODS

Preparation of extracts and preliminary phytochemical analysis
The leaves of F. racemosa were collected from Trichy, Tamil Nadu, India. The collected leaves were washed thoroughly in running tap water, distilled water, shade dried and ground into fine powder. Ethanolic extract of the plant material was prepared using a soxhlet extractor. Aqueous extract was prepared freshly. The extract was evaporated and the powder was stored in a sterile container until use. Standard methods, 6 were used for the preliminary phytochemical screening of phytocomponents present in the aqueous and ethanolic leaf extracts of F. racemosa.
In vitro antioxidant analysis DPPH radical scavenging assay
The 1, 1-diphenyl-2-picryl-hydrazyl (DPPH) assay was done by the method of Brand-Williams et al. 7 About 1.0 ml of the 0.004% methanol solution of DPPH was added to 1 ml of ethanolic leaf extract of F. racemosa at various concentrations (25, 50 , 100, 150 and 200 μg/ml). Ascorbic acid was used as standard. The reactants were vortexed and incubated in dark at room temperature for half an hour. The absorbance was measured at 517 nm in a spectrophotometer. The assay was carried out in triplicates. DPPH radical scavenging activity was calculated as a percentage using the formula:
The IC 50 value was calculated, which is the effective concentration at which the antioxidant activity is 50%.
Nitric oxide scavenging activity NO scavenging activity of F. racemosa was assayed by the method of Fan et al. 8 2 ml sodium nitroprusside (10 mM in 0.5 mM phosphate buffered saline at pH 7.4) was mixed with 0.5 ml of ethanolic leaf extract of F. racemosa at various concentrations (25, 50, 100, 150 and 200 μg/ml).
In vitro Antioxidant and Cytotoxicity Analysis of Leaves of Ficus racemosa
Ascorbic acid was used as standard. The mixture was incubated at 25°C for 2.30 hours. After incubation, 0.5 ml of the reactants was removed; 1 ml of sulphanilic acid reagent (0.33% in 20% glacial acetic acid) was mixed and allowed to stand at room temperature for 5 minutes for a complete diazotization reaction. 1 ml of naphthyl ethylene diamine dichloride (0.1%w/v) was added and the mixture was allowed to stand for 30 minutes at room temperature. Absorbance was measured at 540 nm in a spectrophotometer. The assay was carried out in triplicates. NO percentage was calculated using the formula: The IC 50 value was calculated, which is the effective concentration at which the antioxidant activity is 50%.
Ferric reducing power assay
The reducing power of ethanolic leaf extract of F. racemosa was determined by the method of Oyaizu.
9 Substances, which have reduction potential, react with potassium ferricyanide (Fe 3+ ) to form potassium ferrocyanide (Fe 2+ ), which then reacts with ferric chloride to form ferric ferrous complex that has an absorption maximum at 700 nm. The ethanolic leaf extract of F. racemosa at various concentrations (25, 50, 100, 150 and 200 μg/ml) were mixed with 2.5 ml of 0.2 M phosphate buffer (pH 6.6) and 1% potassium ferricyanide (2.5 ml). This mixture was kept at 50ºC in water bath for 20 minutes. After cooling, 2.5 ml of 10% trichloro acetic acid was added and centrifuged at 3000 rpm for 10 minutes. The upper layer of solution (2.5 ml) was mixed with distilled water (2.5 ml) and a freshly prepared 0.1% ferric chloride solution (0.5 ml). The absorbance was measured at 700 nm. Control was prepared in a similar manner excluding samples. Ascorbic acid was used as standard. The assay was carried out in triplicates. Increase in absorbance of the reaction mixture indicates stronger reducing power.
Superoxide radical scavenging assay
The superoxide radical generated from the photo reduction of riboflavin was detected by NBT (Nitro blue tetrazolium) reduction. 10 The reaction mixture contained EDTA (0.1 M), 0.0015% NaCN, riboflavin (0.12 mM), NBT (1.5 mM) and ethanolic leaf extract of F. racemosa at various concentrations (25, 50, 100, 150 and 200 μg/ml) and phosphate buffer (67 mM, pH 7.8) in a total volume of 3 ml. The tubes were uniformly illuminated for 15 minutes and the optical density was measured at 530 nm before and after the illumination. The percent scavenged was calculated by the following equation.
In vitro cytotoxicity analysis Cell line
The Dalton Lymphoma Ascites (DLA) cell line was obtained from the Amala Cancer Research Institute (Thrissur, India) and was propagated into transplantable tumors in the peritoneal cavity of female albino mice. The freshly aspirated cells from the mouse peritoneum were washed with phosphate-buffered saline (PBS) under sterile conditions and their concentration was determined using a hemocytometer before transplantation. The aseptically collected ascitic cells were washed with IMDM medium supplemented with 10% FBS, 100 IU/mL penicillin and 100 mg/mL streptomycin. The harvested DLA cells were incubated in a petri dish for one hour at 37°C in 5%, atmospheric CO 2 and non adherent cells were cultured and used for In vitro experiments.
MTT Assay
In vitro cytotoxic activity of ethanolic leaf extract of F. racemosa on DLA cells was assayed by the method described by Mosmann.
11 The 3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide (MTT) dye reduction assay was performed to determine the cytotoxic effect of ethanolic leaf extract of F. racemosa at various concentrations (25, 50, 100, 150 and 200 μg/ml). The assay depends on the reduction of MTT by mitochondrial dehydrogenase, an enzyme present in the mitochondria of viable cells, to a blue formazan product. Briefly, the DLA cells at the concentration of 1×10 5 cells/ml were plated onto 96-wells and treated with various concentrations of ethanolic leaf extract of F. racemosa. The wells were incubated for 24 hours (37 o C, 5% CO 2 in a humidified incubator. After 24 hours of incubation, 10 μl of MTT (5 mg/ml in PBS) was added to each well, and the plate was incubated for a further four hours at 37°C. The resulting formazan was dissolved in 100 μl of dissolving buffer and absorbance of the solution was read at 595 nm using a scanning Multiwell spectrophotometer. All determinations were carried out in triplicates. Concentration of ethanolic leaf extract of F. racemosa showed 50% reduction in cell viability (IC 50 value) was then calculated.
RESULTS AND DISCUSSION
Antioxidants have the capacity to protect the body from oxidative stress damage. Epidemiological studies indicate that intake of fruits; vegetables as well as indigenous herbal products have the capacity to prevent the free radicals in the human body. In this study, the phytochemical investigation and antioxidant properties of the ethanolic leaf extract of F. racemosa was assessed.
Preliminary phytochemical analysis
The results of preliminary phytochemical investigation exhibits that the leaf extract of F. racemosa have various classes of bioactive components (Table 1) . Steroids, coumarin, tannins, saponin, flavonoids, quinines, anthraquinones, total carbohydrates, total proteins, total phenol and fixed oil were established to be present in both ethanolic and aqueous extracts. Additionally, ethanolic extract alone exhibit the presence of terpenoids and glycosides. Both extracts displayed negative results for alkaloids. Since the ethanolic extract showed the existence of more phytochemicals than aqueous extract it was used for further analysis. 
DPPH radical scavenging activity
DPPH is a stable free radical and accepts an electron/hydrogen radical to become a stable diamagnetic molecule. Antioxidants on interaction with DPPH, transfer electron/hydrogen atom to DPPH and therefore reduce the free radical effect and convert it to 1-1,diphenyl-2-picryl hydrazine and the degree of discoloration shows the scavenging activity of the drug.
12 Figure 1 shows the DPPH radical scavenging activity of ethanolic leaf extract of F. racemosa and standard ascorbic acid. The extract showed significant DPPH scavenging activity and was comparable with ascorbic acid. Substrate concentration that affects 50% loss of the DPPH activity is called as IC 50 value. In the present study the IC 50 value for ethanolic leaf extract of F. racemosa was found to be 150 μg/ml. Comparative antioxidant studies by Raghavendra et al. 13 reported the IC 50 value of DPPH radical scavenging activity in selected plant extracts and standard ascorbic acid in following order: Ascorbic acid (6.8 μg/ml) > Mentha arvensis (25 μg/ml) > Moringa oleifera (185 μg/ml) > Amaranthus viridis (190 μg/ml) > Tamarindus indica (210 μg/ml) > Spinacia oleracea (475 μg/ml) > Trigonella foenum-graecum (620 μg/ml). In another study by Charalampos Proestos et al. 14 reported the IC 50 values of Nepeta melissifolia, Mentha pulegium and Phlomis lanata (5.1 ± 0.4, 13.5 ± 0.5, 23.9 ± 0.4 μg/ml) and were found to be similar to BHT and ascorbic acid (18.5 ± 0.4, 3.9 ± 0.3 μg/ml). Atoui et al. 15 also investigated the antioxidant activity and phenolic profile of Tea and herbal infusions and reported that they showed higher hydrogen-donating capacity for DPPH assay. The results of the present study also synchronized with the result of others.
Nitric oxide scavenging activity
NO is a free radical produced in mammalian cells, have a major role in the regulation of several physiological process, including neurotransmission, vascular homeostasis, antimicrobial and antitumor activities. However, excess production of NO is linked with several diseases. It would be interesting to increase potent and selective inhibitors of NO for possible therapeutic use. 16 In the present study, ethanolic leaf extract of F. racemosa effectively scavenged NO radical, which competes with oxygen to react with NO and the formation of nitrite radical is inhibited. The antioxidant activity of plant is the most effective way of preventing tissue damages and undesired transformation, thus maintain health. The results of the ethanolic leaf extract of F. racemosa showed significant NO scavenging efficacy and the IC 50 value was 100 μg/ml (Figure 2 ). 
Ferric reducing power assay
Reducing power is a reflection of antioxidant activity. 17 Compounds with reducing power can donate electron donors and thus reduce the intermediates of lipid peroxidation and act as primary and secondary antioxidants. 18 The reducing power of ethanolic leaf extract of F. racemosa is shown in Figure 3 . The reducing power of the standard ascorbic acid and the extract at various concentrations (25, 50, 100, 150 and 200 μg/ml) showed a significant increase in absorbance (0.23, 0.34, 0.46, 0.56 and 0.63) at 700 nm. Earlier authors have found a direct relationship among reducing ability and antioxidant activity of some herbal extracts. 19 The reducing properties might be due to the presence of reducing compounds, 20 which can donate hydrogen atom and breaks the free radical chain reaction thus exerts antioxidant action. 21 Reductones react with precursors of peroxides and prevent peroxide radical formation. Saha et al. 22 investigated the reducing ability of the leaf extract of Mimusops elengi compared to ascorbic acid and reported that the reducing power of extract of Mimusops elengi was found significant and the reducing power of the extract increased with the increasing concentration. Pratap Chandran et al. 23 studied the In vitro free radical scavenging activity of aqueous and methanolic leaf extracts of Aegle tamilnadensis and reported that the methanolic extract showed higher activity in a dose dependant manner than aqueous extract which is due to the presence of reductones. The result of the current analysis is also concurrent with the results of others.
Super oxide scavenging assay
Superoxide anion is a radical that are generated in the living cells from oxygen. Superoxide anion changes to other damaging ROS and free radicals such as hydrogen peroxide and hydroxyl radical, which stimulates oxidative damage. 24 In the present study, ethanolic leaf extract of F. racemosa exhibited IC 50 value of 100 μg/ ml for superoxide radical scavenging activity (Figure 4) . Rajamanikandan et al. 25 investigated the free radicals scavenging ability of ethanolic extract of Mollugo nudicaulis (whole plant) by using (DPPH), reducing power, ferric reducing antioxidant power, hydroxyl radical scavenging assay, SO scavenging assay, hydrogen peroxide radical scavenging assay, NO scavenging assay and total antioxidant capacity assay. The results were compared with standard ascobic acid. The results obtained that the ethanolic extract of Mollugo nudicaulis had a significant antioxidant activity and is a better source of natural antioxidants. The radical scavenging activity of ethanolic extract of Mollugo nudicaulis at a concentration of 2.5 mg/ml was 74.96% for DPPH assay and 45% for reducing power when compared with standard BHT. 2.5 mg/ml ethanolic extract of Mollugo nudicaulis scavenged (58%) superoxide anion, whereas standard scavenged 60%. This was proved in Psidium guajava also. 26 
In vitro cytotoxic effect
In vitro cytotoxic effect of ethanolic leaf extract of F. racemosa versus DLA cell line determined by MTT assay is shown in Figure 5 . The cytotoxicity improved with increase in concentration of the extract. At 10 µg/ml concentration 7.21% cell death was noticed, whereas at high concentration (200 µg/ml) 57.37% of cell death was observed and showed an IC 50 value of 175 µg/ml. Akhila Sravya Dantu et al. 27 studied hydroalcoholic extract of Tabernaemontana divaricata in anticancer activity against Hela cell lines of several concentrations and reported that as the concentration increases, there was an elevation in the cell growth inhibition and the IC 50 value was more than 100 μg/ml. In another research anticancer activity of Artocarpus heterophyllus (methanolic extract) was tested by MTT assay on A549 cell line. The IC 50 value was found to be 35.26 μgm/ml by MTT assay against A549. 28 The conventional cancer treatments like chemotherapy and radiotherapy are costly and also cause many adverse effects such as vomiting, alopecia, diarrhoea, constipation and some severe effects like myelosuppression, neurological, cardiac, pulmonary and renal toxicity. All adverse effects can decrease the quality of life and discourage patients to observe medication procedures which then results in progression of cancer and associated complications. Further, many of these current treatments limited for anti-cancer activity. 29 Hence it is necessary to identify another anti cancer drugs, which are more potent, selective and less toxic than conventional treatment. In previous eras, research on plant based compounds has been efficacious in the field of anticancer drugs. Earlier examples of antileukemic alkaloids such as vinblastine and vincristine from the Madagascar periwinkle (Catharanthus roseus), paclitaxel isolated from Taxus baccata used in the treatment of lung, ovarian, breast, neck cancers and advanced forms of Kaposi's sarcoma. 30 
CONCLUSION
In the present study, ethanolic leaf extract of F. racemosa exhibited IC 50 value of 150 μg/ ml for DPPH radical scavenging assay and 100 μg/ml for both NO and SO radical scavenging assays. Thus the results reveals that the ethanolic extract of F. racemosa is a better scavenger for NO and SO radicals than DPPH radical and a good source of natural antioxidants and also a promising source of anticancer agents.
